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I. TOBACCO-IDENTICAL PRESERVATIVES 

A. Objective : TO develop procedures and to establish microbiological 
screens for the evaluation of new, nature-identical preservatives as 
replacements for and/or as adjuncts to propylparaben. 

B. Status: 


Phase I Screens : 

In' previous shake flask experiments it was observed that a decanol: 
paraben mixture (25 |lg/ml each component) effectively inhibited 
bacterial growth while a similar decanoic acid: paraben mixture did' 
not. In an effort to assess the relative efficacy of decanol and 
decanoic acid alone at low (25 jig/ml or less) levels, a series of 
dose - response experiments employing 12.5, 25 and 50 Jlg/ml test 
dbses were performed. The results indicated that 25 |ig/ml decanol 
was completely inhibitory to the growth of PM #13 ( B. coagulans ) 
while 50 Jilg/ml decanoic acid was required to achieve a similar 
result 

Phase II Screens : 

The comparative efficacies of nonanoic acid (C-9) and dodecanoic 
acid (C-12) were examined in Park 500 SEL at test doses of 200, 400 
and 600 Jig/ml. The results indicated that nonanoic acid was as 
effective as decanoic acid with respect to inhibiting the changes in 
pH and total CFU that are normally observed ini lab-spoiled SEL (1) . 
Dodecanoic acid, however, was not as effective in inhibiting these 
changes in pH and GFUs as were the C-9 and C-10 compounds. 

Mixtures of a fixed concentration of propylparaben and increasing 
concentrations (dbses) of decanoic acid (100 Jlg/ml paraben to 200, 
300 and 400 1 jlg/ml decanoic acid) were also tested in Park 500 SEL. 
The results indicated that the 100:300 andl 100: 400 mixtures effec¬ 
tively inhibited changes in pH and/or the increase in CFUs asso¬ 
ciated with spoilage. However, the efficacy observed appeared to be 
proportionate to the level and activity of decanoic acid only . For 
example, the 100:300 mixture was as efficacious as 300 Jlg/ml deca¬ 
noic acid alone (with respect to measured parameters). 

Phase III Screens : 

In an effort to determine the optimum temperature for spoilage (and 
thus for Phase III fermenter screens as well) additional experiments 
were conducted at 42° and 45°C in Park 500 SEL in 5-liter fermentors 
(experiments at 37° and 47 lO 0 were conducted previously) . Initial 
results indicated that: 42°C appears to be the optimum temperature: at 
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which' this type of spoilage occuirs (increase in pH and organic 
acids,. decrease in nitrate-nitrogen, etc.) . At this temperature the 
total CFUS were notably higher as; well. Of additional interest was 
the observation that the effectiveness of decanoic acid was even 
more dramatic at. 4!2°C than at 37° or 4 5°C due to the higher growth 
rate associated with this! temperature. The efficacy of bactericidal 
compounds like decanoic acid has been shown to be related to the 
relative physiologic state (growth rate) of the target organism: 
the higher the growth rate, the more pronounced the antimicrobial 
effect (2). 

Miscellaneous : 

Hand made cigarettes fromi the pilot plant sheet runs of October 10,, 
1988 employing] decanoic acid have been submitted! for subjective 
evaluation. 

C. Conclusions : 

1. In Phase I testing decanol has been demonstrated to be a more 
potent antimicrobial agent than decanoic acid. 

2;. In Phase II screens nonanoic acid! (C-9) has proved as effective 
as dbcanoic acid (C-10) at the doses tested. 

3. Combinations of paraben and! decanoic acid effectively prevented 
changes in pH and increases in CPUs associated with lab-spoiled 
SELi. 

4. The optimum temperature at which to conduct Phase III fermentor 
screens has been determined to be 42°C. 


D. Plans : December, 1988 

1. Phase II (shake flask)' and Phase III (fermentor): studies will be 
conducted in conjunction with M. Hofer of FTR. 

2. Further evaluations in Phase II and Phase III test systems of 
the C-9 through C-12 fatty acids and/or alcohols alone and in 
concert with parabens will be conducted. 
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